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DETAILED ACTION 

This office action is in response to an amendment after non-final rejection filed on 
10/30/2007. Claims 2-3 and 6-7 are cancelled and claims 9-21 are added by applicant. 



1 . Newly submitted claims 9-13 directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: The original 
claims were directed toward the manipulation of the conductivity of the Ga 2 0 3 single 
crystal system, while claims 9-13 are directed only towards the growth of B-Ga2C>3 
polycrystalline system. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 9-13 have been withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1.142(b) and 
MPEP § 821 .03. 

2. Newly submitted claims 14-15 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: The original 
claims were directed toward a method of manipulating the conductivity of the Ga2C>3 
single crystal system, while claims 14-15 are directed toward a light emitting element. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
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prosecution on the merits. Accordingly, claims 14-15 have been withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1.142(b) and 
MPEP § 821 .03. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 16-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Harwig et al. ("Electrical Properties of S-Ga 2 0 3 Single Crystals. II,"; hereinafter 
"Harwing"). 

5. Regarding Claim 16, Harwig teaches a method of controlling a conductivity of a 
Ga203 system single crystal, comprising: 

adding (doping) a predetermined dopant to the Ga 2 0 3 system single crystal (B- 
Ga 2 0 3 single crystal) to obtain a desired resistivity (page 205, introduction line 1-15, 
experimental line 1-13), 

wherein said predetermined dopant comprises a p-type dopant (Mg; also applies 
to claim 17 for p-type dopant) for increasing a resistance of the Ga 2 0 3 system single 
crystal, said p-type dopant comprising one of H, Li, Na, K, Rb, Cs, Fr, Be, Mg, Ca, Sr, 
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Ba, Ra, Mn, Fe, Co, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, T1, and Pb (page 205, introduction 
line 1-15, experimental line 1-13). 

It is noted that conductivity is simply the reciprocal of its resistivity. Therefore, 
decreasing conductivity of the Ga 2 0 3 system single crystal is increasing resistivity of the 
Ga 2 0 3 system single crystal. 

6. Regarding Claim 18, Harwig teaches that said n-type dopant (Zr) comprises one 
of Si, Hf, Ge, Sn, Ti, and Zr. 



Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 1, 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harwig in view of Ueda et al. ("Synthesis and control of conductivity of ultraviolet 
transmitting (3-Ga203 Single Crystal"; hereinafter "Ueda"). 

9. Regarding Claim 1, Harwig teaches a method of controlling a conductivity of a 



Ga 2 0 3 system single crystal, comprising: 
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adding a predetermined dopant to the Ga2C>3 system single crystal to obtain a 
desired resistivity (page 205, introduction line 1-15, experimental line 1-13), 
wherein said predetermined dopant comprises one of: 
a n-type dopant (Zr) for decreasing a resistance of the Ga 2 0 3 system single 
crystal; and 

a p-type dopant (Mg) for increasing a resistance of the Ga 2 0 3 system single 
crystal. 

However, Harwig does not disclose that the predetermined dopant comprises 
one of: the n-type dopant comprising one of Si, Hf, Ge, Sn, and Ti; and the p-type 
dopant comprising one of H, Li, Na, K, Rb, Cs, Fr, Be, Ca, Sr, Ba, Ra, Mn, Fe, Co, Ni, 
Pd, Cu, Ag, Au, Zn, Cd, Hg, TI, and Pb. Ueda discloses adding the dopants such as Sn 
to the Ga 2 0 3 single crystal to control the conductivity (page 1361). Therefore, it would 
have been obvious to one of the ordinary skill in the art at the time of the invention to 
combine the teaching of Harwig with that of Ueda as the dopant such as Sn is readily 
available n-type dopant to the Ga 2 0 3 single crystal. 

It is noted that conductivity is simply the reciprocal of its resistivity. Therefore, 
decreasing conductivity of the Ga 2 0 3 system single crystal by adding the p-type dopant 
is increasing resistivity of the Ga 2 0 3 system single crystal. Also, increasing conductivity 
of the Ga 2 0 3 system single crystal by adding the n-type dopant is decreasing resistivity 
of the Ga 2 0 3 system single crystal. 
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Regarding Claim 4 and 5, teaching of Harwig and Ueda has been discussed 
above. However, the combined teaching is silent as to describing numerical values of 
the resistivity and a carrier concentration. It is noted that the combined teaching 
teaches an identical process, such as doping a predetermined dopant to the Ga 2 0 3 
system single crystal, and an identical material, such as n-type dopant and the p-type 
dopant. Therefore, a value of 2.0 X 10" 3 to 8.0 X 10 2 Qcm as the desired resistivity by 
adding the n-type dopant and a carrier concentration within a range of 5.5 * 10 15 to 2.0 
X I0 19 Qcm are obtained. MPEP 21 12.01 . 

Furthermore, applicant should note that it has held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harwig 
as applied to claim 1 above, and further in view of Tamura et al. (US Pub 2004/0113156 
A1 ; hereinafter "Tamura"). Teaching of Harwig has been discussed above. However, 
Harwig does not disclose the numerical value of the resistivity for adding p-type dopant. 
Toyama discloses adding the p-type dopant such as zinc to Ga 2 0 3 single crystal (page 
7, paragraph 98-99). Therefore, it would have been obvious to one of the ordinary skill 
in the art at the time of the invention to combine the teaching of Harwig with that of 
Tamura as the dopant such as Zn is readily available n-type dopant to the Ga 2 0 3 single 
crystal to obtain 1 X 10 3 Qcm or more as the desired resistivity. Furthermore, applicant 
should note that it has held that discovering an optimum value of a result effective 
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variable involves only routine skill in the art. 
215 (CCPA 1980). 



Page 7 

In re Boesch, 617 F.2d 272, 205 USPQ 



1 0. Regarding Claim 19-21 , Teaching of Harwig has been discussed above. 
However, Harwig is silent as to describing numerical values of the resistivity and a 
carrier concentration. It is noted that Harwing teaches an identical process, such as 
doping a predetermined dopant to the Ga 2 0 3 system single crystal, and an identical 
material, such as n-type dopant and the p-type dopant. Therefore, a value of 2.0 X 10~ 3 
to 8.0 X 10 2 Qcm as the desired resistivity by adding the n-type dopant, a carrier 
concentration within a range of 5.5 * 10 15 to 2.0 X I0 19 Qcm, and 1 X 10 3 Qcm or more 
as the desired resistivity for adding p-type dopant are obtained. MPEP 21 12.01 . 

Furthermore, applicant should note that it has held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 



Response to Arguments 

1 1 . Applicant's arguments with respect to claim 1 , 4-5, 8, and 16-21 have been 
considered but are moot in view of the new ground(s) of rejection. The rejections to the 
invention set forth in claims are discussed above. 
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Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL WHALEN whose telephone number is 
(571)270-3418. The examiner can normally be reached on Monday-Friday, 7:30am to 
5:00pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. W./ 

Examiner, Art Unit 2829 
Daniel Whalen 



/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



